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Abstract	  
In	   April	   2013,	   Sycamore	   Canyon	   experienced	   a	   major	  
wildﬁre.	   	  This	   study	   invesNgates	  post-­‐ﬁre	   recovery	  of	   two	  
types	   of	   resprouts,	   basal	   and	   epicormic,	   and	   compares	  
mulNple	   parameters	   to	   mature	   unburned	   Juglans	  
californica.	   In	   this	   study,	   we	   invesNgate	   the	   inﬂuence	   of	  
Nme	   of	   day	   on	   the	   post-­‐ﬁre	   water	   potenNal	   of	   mature	  
unburned	   plants	   versus	   burned	   Juglans	   californica	  
epicormic	   and	   basal	   resprouts.	   	   One	   way	   ANOVA	   test	  
reveals	  p<0.05	  for	  water	  potenNal	  of	  the	  three	  types.	  	  Time	  
of	  day	  correlates	  with	  water	  potenNal	  as	  light	  level	  peaks	  at	  
Nme	   1200.	   	   Stomatal	   opening	   is	   related	   to	   transpiraNon	  
and	   thus	  water	   stress	   and	   signiﬁcance	   p<0.05	   shows	   that	  
resprout	   stomata	   are	   opened	   wider	   than	   mature	   plants.	  	  
Furthermore,	  the	  amount	  of	  light	  a	  leaf	  receives	  inﬂuences	  
whether	   there	   is	   a	   diﬀerence	   in	   stem	   vessel	   length	  
between	  the	  mature	  individuals	  of	  a	  chaparral	  species	  and	  
the	   epicormic	   and	   basal	   resprouts	   of	   the	   same	   species	  
post-­‐ﬁre	   and	   p<0.05	   shows	   that	   mature	   leaves	   are	   more	  
shaded	   than	   resprouts,	   with	   epicormic	   resprouts	  
experiencing	   the	   least	   %	   shading.	   	   Finally,	   vessel	   length	  
inﬂuences	   xylem	   tension	   and	   thus	   the	   water	   status	   of	   a	  
plant,	   and	   p<0.05	   reveals	   that	   mature	   vessels	   are	  
signiﬁcantly	   longer	   than	   epicormic	   and	   basal	   resprout	  
vessels.	  	  	  
	  
Conclusions	  
●  Our	  ﬁndings	  suggest	  that	  at	  Nmes	  when	  stomata	  are	  wide	  
open,	   like	   that	   of	   1200	   hours,	   plants	   experience	   the	  
greatest	  water	  stress,	  notably	  the	  resprouts	  more	  so	  than	  
the	  mature	  plants.	  
●  Basal	   resprouts	   experience	   the	   greatest	   stomatal	  
conductance	  due	  to	  the	  fact	   that	  they	  have	  the	  greatest	  
access	  to	  water.	  
●  Stem	   vessel	   length	   is	   longer	   in	   mature	   plants	   than	   in	  	  
resprouts.	  
●  The	  amount	  of	  light	  intensity	  that	  a	  plant	  receives	  may	  be	  
directly	  correlated	  to	  the	  length	  of	  its	  vessels.	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IntroducKon	  
	  
Seasonal	   temperatures	   and	   humidity	   as	   well	   as	   age	   and	  
locaNon	   on	   plant	   are	   all	   factors	   inﬂuencing	   water	   status.	  	  
Water	   status	   is	   a	   powerful	   measurement	   as	   it	   reveals	  
tension	   in	   the	   xylem.	   	   The	   soil-­‐plant-­‐atmosphere-­‐
conNnuum	   suggests	   that	   in	   order	   to	   be	   transported	  
through	   the	   xylem,	   water	   must	   be	   under	   tension.	   	   This	  
tension,	   or	   pressure,	   becomes	  more	   negaNve	   as	   stomata	  
open	  as	  the	  sun	  rises,	  and	  thus	  a	  consideraNon	  that	  should	  
not	  be	  overlooked	  is	  pre-­‐dawn	  versus	  day	  water	  potenNal.	  	  
Tension	   is	  also	   impacted	  by	  the	  soil	  environment	   in	  which	  
roots	  reside	  (Choné	  et	  al.,	  2001).	   	  Previous	  studies	  suggest	  
that,	   compared	   to	   mature	   plants,	   stomatal	   conductance	  
increases	   in	   both	   post-­‐ﬁre	   basal	   and	   epicormic	   resprouts	  
(Hodgkinson,	   1992).	   	   To	   obtain	   a	   complete	   proﬁle	   of	   the	  
water	   status	   of	   mature,	   basal	   resprouts	   and	   epicormic	  
resprouts,	  it	   is	  valuable	  to	  consider	  stomatal	  conductance.	  	  
Typically	   those	   with	   more	   open	   stomata	   will	   experience	  
higher	   water	   stress	   and	   thus	   will	   reﬂect	   lower	   water	  
potenNals.	   	  Using	  a	   leaf	  porometer,	   a	  precise	  measure	  of	  
stomatal	  conductance	  can	  be	  taken.	   	  Water	  use	  eﬃciency	  
(WUE)	   is	  the	  raNo	  of	  carbon	  dioxide	  sequestered	  over	  the	  
water	   lost	   due	   to	   stomatal	   opening.	   	   In	   relaNon	   to	  water	  
potenNal,	   a	   previous	   suggesNon	   is	   that	   there	   is	   a	   linear	  
proporNonal	   relaNonship	   between	   water	   potenNal	   and	  
water	   use	   eﬃciency	   (Jones,	   1978).	   	   Water	   potenNal	  
decreases	  with	   stomatal	   opening,	   and	   likewise	  water	   use	  
eﬃciency	   may	   decrease.	   	   An	   inclusive	   system	   such	   as	   a	  
LiCor-­‐6400	  is	  able	  to	  measure	  this	  raNo.	  	  Both	  vessel	  length	  
and	   %	   	   shading	   can	   also	   help	   us	   understand	   how	   water	  
stress	   aﬀects	   each	   of	   these	   plants.	   	   Though	   there	   is	   no	  
correlaNon	  between	  hydraulic	  conducNvity	  and	  stem	  vessel	  
length	   (Jacobsen	   et	   al.,	   2007),	   there	   has	   been	   no	   study	  
done	   to	   test	   whether	   vessel	   length	   of	   a	   plant	   is	   related	  
both	  to	  the	  water	  stress	  it	  may	  experience	  or	  to	  the	  plant’s	  
water	   use	   eﬃciency.	   The	   light	   intensity	   that	   a	   plant	  
experiences	   is	   vital	   to	   our	   discussion	   of	   water	   stress	   and	  
hydraulic	   conducNvity	   as	   it	   inﬂuences	   stomatal	   opening	  
(Davies	  et.	  al,	  1975).	  	  
	   Study	  Site	  
Data	  were	   collected	   at	   Sycamore	   Canyon	   Campground	   in	  
Malibu,	  California	  in	  October	  of	  2013.	  
Figure	   9.	   Percent	   shading	   of	   mature,	  
epicormic	   and	   basal	   resprouts.	   	   LeZers	  
denote	  Fisher’s	  LSD	  signiﬁcance.	  	  One	  way	  
ANOVA	  p<0.05	  	  
	  
Figure	  6.	  Water	  potenNal	  of	  mature,	  epicormic	  and	  basal	  resprouts	  versus	  Nme	  of	  day.	  	  Error	  
bars	  represent	  deviaNon	  from	  the	  mean.	  	  One	  way	  ANOVA	  p<0.05	  obtained.	  
	  
Figure	  10.	  Mean	  vessel	  length	  of	  mature,	  
epicormic	   and	   basal	   resprouts.	   	   LeZers	  
denote	  Fisher’s	  LSD	  signiﬁcance.	  One	  way	  
ANOVA	  p<0.05.	  	  	  
	  
Figure	  1.	  A	  leaf	  porometer	  
was	  used	  to	  measure	  the	  
stomatal	  conductance	  of	  
each	  mature,	  epicormic	  
resprout,	  and	  basal	  
resprout,	  at	  Nme	  1500.	  
Figure	  2.	  Water	  use	  
eﬃciency	  was	  measured	  by	  
the	  LiCor-­‐6400XT	  on	  one	  leaf	  
for	  each	  mature,	  epicormic	  
resprout,	  and	  basal	  resprout.	  	  
Figure	  3.	  The	  Scholander-­‐
Hammel	  pressure	  chamber	  
was	  used	  to	  measure	  
water	  stress	  for	  each	  
specimen	  at	  Nmes	  600,	  
900,	  1200,	  1500,	  and	  1800.	  
Figure	  4.	  Vessel	  length	  was	  
measured	  for	  three	  of	  the	  
mature	  individuals,	  three	  of	  
the	  basal	  resprouts,	  and	  all	  
six	  epicormic	  resprouts.	  
Figure	  5.	  A	  Sunﬂeck	  
Ceptometer	  was	  used	  to	  
measure	  the	  amount	  of	  
light	  that	  each	  of	  the	  
mature,	  epicormic,	  and	  
basal	  specimens	  was	  
receiving.	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Discussion	  
When	   comparing	   mature	   plants	   to	   epicormic	   and	   basal	  
resprouts,	  there	  is	  no	  signiﬁcant	  diﬀerence	  in	  water	  potenNal	  
at	  Nmes	  when	  stomata	  are	  not	  open,	  but	  at	  Nme	  1200	  there	  
is	  signiﬁcant	  diﬀerence	  in	  water	  potenNal	  between	  the	  three	  
types.	   	  The	  trend	  follows	  for	  Nmes	   in	  which	  the	  sun	   induces	  
stomata	  to	  open,	  but	  pre-­‐dawn	  and	  dark	  measures	  show	  that	  
water	   stress	   in	   all	   three	   types	  moves	   toward	   equality	  when	  
stomata	   are	   closed.	   	   This	   supports	   the	   claim	   that	   resprouts	  
have	   stomata	   that	   are	   open	   wide	   during	   mid-­‐day	   which	  
expedites	   water	   loss	   and	   resulNng	   xylem	   tension.	   	   Indeed,	  
measurements	  on	  stomatal	  conductance	  at	  Nme	  1500	  reveal	  
that	   there	   is	   staNsNcal	   signiﬁcance	   between	   mature	   plants	  
and	   resprouts,	   however	   there	   is	   no	   staNsNcal	   signiﬁcance	  
between	  resprouts.	   	   In	  concern	  to	  vessel	   length,	  the	  mature	  
individuals	   have	   the	   longest	   vessels	   which	   are	   signiﬁcantly	  
greater	  than	  that	  of	  the	  epicormic	  and	  basal	  resprouts.	  Based	  
on	   the	  one	  way	  ANOVA	  and	  Fisher’s	   LSD	   tests,	  even	   though	  
the	  epicormic	  resprouts	  have	  a	  greater	  vessel	  length	  than	  the	  
basal	   resprouts,	   they	   were	   not	   signiﬁcantly	   diﬀerent.	   One	  
explanaNon	  for	  this	  could	  be	  the	  fact	  that	  we	  only	  took	  vessel	  
length	   measurements	   of	   three	   out	   of	   six	   of	   the	   basal	  
resprouts	  while	  we	   took	  measurements	   for	   all	   six	   epicormic	  
resprouts.	  Due	  to	  age,	  mature	  individuals	  have	  longer	  vessels	  
which	   relates	   to	   the	   lower	  water	  stress	   they	  experience.	   	   In	  
contrast,	  basal	  and	  epicormic	  resprouts	  have	  shorter	  vessels	  
with	  basal	  accessing	  their	  own	  roots	  for	  water	  and	  epicormic	  
resprouts	  relying	  on	  vessels	  of	  mature	  plants.	   	  There	  is	  not	  a	  
signiﬁcant	  diﬀerence	  between	  water	  use	  eﬃciency	  of	  mature	  
individuals,	   epicormic	   resprouts,	   and	   basal	   resprouts.	   	   This	  
may	   be	   due	   to	   proporNonality	   of	   stomatal	   opening	   with	  
sequestered	   carbon	   dioxide.	   	   Mature	   individuals	   have	   the	  
greatest	  %	   shading	  based	  oﬀ	  of	   the	  measurements	  we	   took	  
underneath	   the	   canopy	   on	   this	   plant.	   Leaves	   of	   mature	  
individuals	   make	   up	   the	   canopy	   and	   are	   receiving	   around	  
1000	  μmol	  photons	  m-­‐2	  s	  –1	  of	  light.	  The	  basal	  resprouts	  have	  
greater	   shading	   than	   the	   epicormic	   resprouts.	   	   Epicormic	  
resprouts	  have	  the	  least	  amount	  of	  shading	  because	  they	  are	  
not	  shaded.	  The	  trend	  for	  staNsNcal	  signiﬁcance	  of	  %	  shading	  
follows	  that	  of	  stomatal	  conductance	  as	  well	  as	  vessel	  length.	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Figure	  8.	  	  Water	  use	  eﬃciency	  for	  mature,	  
epicormic	  and	  basal	  resprouts.	   	  Error	  bars	  
show	   deviaNon	   from	   the	   mean.	   	   No	  
staNsNcal	  signiﬁcance.	  	  
Figure	  7.	  	  Stomatal	  conductance	  at	  Nme	  
1500	  for	  mature,	  epicormic	  and	  basal	  
resprouts.	  LeZers	  denote	  Fisher’s	  LSD	  
signiﬁcance.	  One	  way	  ANOVA	  p<0.05.	  	  	  
	  
